An accurate relation, connecting dissociation energy D0, force constant for infinitesimal amplitude Are and internuclear equilibrium distance re has been deduced from Varshni and Shukla's potential function. It is of the form D0=ke {A -f B re 2 + C re 4 ), where A, B and C are constants and are the same for groups of similar diatomic molecules. The values of D0 estimated by this relation are in better agreement with the observed ones than those estimated by Somayajulu, and Tandon et al.
Introduction
The dissociation energies obtained by atomic fluorescence, thermochemical, and spectroscopic methods disagree
To resolve these controversies, various potential functions [2] [3] [4] and empirical or semiempirical relations [5] [6] [7] connecting the various molecular constants of diatomic molecules, have been suggested. Somayajulu calculated 7 the dissociation energy of diatomic molecules using the relation (kere) /D0 = S, where ke is the force constant for infinitesimal amplitude, re the internuclear equilibrium distance, D0 the dissociation energy, and S a constant for a sequence. The results obtained with this relation did not agree with those estimated by Rittner 8 , Katti et al. 9 and Varshni 3 . Recently, a relation connecting the dissociation energy with the molecular constants of diatomic molecules in the Sutherland potential function 10 , has been given by Tandon and Tandon n .
In the present communication we suggest a relation between the dissociation energy and the molecular constants for diatomic molecules in the Varshni and Shukla potential function 4 . The new relation yields better results than those estimated by earlier workers 2 ' 3 > 8 - 10, 11 .
Theoretical
A satisfactory potential function must obey the following conditions:
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U(re) -U(oo) = -D0 ,
(dU/dr) r = r<i = 0,
When these requirements are applied to the Varshni and Shukla's potential function 4 U= -e 2 /r + P e~b ri ,
we get , D0/ke = (2 6 re 2 -l)/2 6 (2 6 re 2 -3) ,
where P and b are constants for a particular molecular group.
On rearranging (3), we can write
where A, B and C are constants for a molecular group and may be assumed to be characteristic for a group of similar molecules. The relation (4) has been applied to about one hundred and fifty diatomic molecules of various groups in the present report.
Data and Procedure
The values of the internuclear equilibrium distance (re) are expressed in Ä and are taken from the " Tables of interatomic distances and culated from molecular data given by Herzberg 12 unless stated otherwise.
The observed values of the dissociation energy Z)Q° referred to 0 K, are expressed in electron volts. The values which are followed by H in paranthesis are taken from Herzberg's molecular data 12 . Similarly G in paranthesis refers to data taken from Gaydon's book 1 or referred by Herzberg as Gaydon's data. D0° values in paranthesis are uncertain ones.
To estimate the values of D0, the values of the constants A, B and C in Eq. (4) for a molecular group have been calculated using D0°, re and ke values for three molecules for which these are known accurately. Having determined A, B and C, mere substitution of ke and re values in Eq. (4) gives D0 values for other molecules of the group.
Discussion
It is evident from Eq. (4) that the re values must be known very accurately, since higher powers of re appear in the equation. While accurate ke values are available for a large number of molecules, ac- Table XVII. A close study of these tables reveals that the values of D0 estimated by this relation are in better agreement with observed ones than those estimated by others 7 ' n . In most of the hydrides under study the percentage error for a molecular group is almost equal to zero (Tables I to VIII) , while in halides and other diatomic molecules it lies between 2.6 to 7.4 and 0 -2.2 respectively. These results establish the validity of the proposed relation for diatomic molecules. The exceptional divergence in a few cases may be attributed to uncertain values of re and D0°.
